CONCLUSION: Pelvic pain associated with menstruation,pelvic pain during or after sexual intercourse,and chronic pelvic pain are common complaints among Mexican women of reproductive age.Health care providers should pay greater attention to these conditions.
Policymakers and researchers have highlighted the urgency of developing a broader approach to addressing women's reproductive health needs and to identifying health policy priorities, especially in less-developed nations. 1 Although the existing concept of reproductive health calls for identifying women's health needs, the organizing principle of current health policies and research in this area continues to emphasize illness over health, which reinforces a narrow conceptualization of women's health needs. 1 Until recently, reproductive health advocates have focused on a restricted number of morbidity indicators, particularly those associated with lifethreatening diseases. Few studies have paid attention to life-enhancing aspects of sexual and reproductive health, such as enjoyable sex, or health-related quality of life among women of childbearing age. 2 Yet, the concept of reproductive health extends beyond mortality and should explicitly include a lack of reproductive morbidity and associated disabilities, as well as the full range of conditions, experiences and circumstances that affect women's quality of life across their reproductive life cycle.
Because, in part, of this emphasis on life-threatening diseases, the gynecologic conditions that cause pelvic pain traditionally have been neglected in research and service delivery programs in Mexico. 3 Reproductive health programs and research have focused mainly on maternal and child health, contraception, STIs, and cervical and breast cancer. 3 However, pelvic pain is a major gynecologic complaint among women of reproductive age; 4-7 some women begin experiencing it as soon as they begin menstruating. Chronic pelvic pain and painful sexual intercourse have been associated with impairments in women's sexual and social functioning. 5 Occurrence of multiple pelvic pain conditions has been reported in some studies. 6, 8 Although the negative impact of pelvic pain on women's overall health has been documented in developed countries, little is known about the prevalence and the burden of pelvic pain conditions in less-developed countries. 9 According to a World Health Organization (WHO) systematic review, the prevalence of pelvic pain associated with menstruation is estimated at 17-81%, 9 ,10 of pelvic pain during or after sexual intercourse, at 8-22%, 9 and of chronic pelvic pain, at 2-24%. 9 Differences in definitions, questionnaire design and study populations may account can Oil Company, the Navy, the Army or other public subsystems. 21 Of the population without medical insurance, most are served by the Sonora state health department, through community clinics and public hospitals. 22 
Sample
In 2005, a random sample of 1,307 women aged were interviewed as part of a cross-sectional, populationbased survey of gynecologic morbidity conducted in Hermosillo. First, 29 census tracts were randomly selected from among 234 residential census tracts with at least 50 inhabitants. In each selected census tract, 10 census blocks were randomly selected and houses on these blocks were surveyed sequentially until approximately 45 eligible women per census tract had been interviewed (range, 6-78 women). A short household screening questionnaire was used to identify women aged 25-54 who were permanent residents of Hermosillo. In households that included two or more eligible women, one woman was randomly selected for interview. A total of 1,420 eligible women were identified, of whom 1,307 were interviewed (92%), 49 declined to participate (3%) and 64 could not be contacted (5%). The study was approved by the Institutional Review Boards of the University of Michigan, Arizona State University and El Colegio de Sonora in Mexico. Written informed consent was obtained from each woman.
Measures
This study used a face-to-face interview to assess the proportion of women reporting menstrual pain, pelvic pain during or after intercourse, and chronic pelvic pain using a Spanish translation of a shortened version of the for most of this variation. In Mexico, only a handful of studies, most of which were not population-based, have estimated the population burden of pelvic pain conditions. [11] [12] [13] [14] [15] In this study, we sought to determine the 12-month prevalence of conditions causing pelvic pain that do not threaten women's life directly but impose a substantial burden because of their potential to disrupt daily activities and reduce women's overall well-being. This research estimated the extent to which women in northern Mexico were affected by chronic pelvic pain and by pelvic pain associated with menstruation and sexual intercourse.
DATA AND METHODS

Study Setting
Hermosillo is the capital city of Sonora, a state located along Mexico's border with the United States. This area of the country is one of the more urbanized and industrialized in Mexico, and has an economy that is based on export-oriented industries and services. In 2005, more than 95% of the region's population lived in municipalities classified as having very low to low levels of socioeconomic marginalization. 16 With a population of 702,000 in 2005, Hermosillo is one of the urban and economic hubs of Sonora. Currently, about one-quarter of the population of Sonora resides in Hermosillo, which has an annual growth rate of 3%. 17 Overall, Sonora fares better than Mexico as a whole in several demographic and reproductive indicators. In 2009, women's life expectancy at birth was 77.8 years in Sonora versus 77.6 years nationally. 18 Infant mortality was 12.1 deaths per 1,000 live births versus 14.6 per 1,000 nationally. 18 Sonora has a very high percentage of women using contraceptives, 80% among women living with a sexual partner compared with 71% nationally. 19 Incomplete coverage and high levels of stratification and centralization are the features that best describe the Mexican health care system. 20 Different social groups are segregated into separate health subsystems, which cover populations with and without medical insurance. The Mexican Institute of Social Security (IMSS) and the Social Security Institute to the Service of Public Workers (ISSSTE) are the largest public health subsystems providing health care and other benefits for the formally employed and their families. The rest of the Mexican population is served mainly by the state health system and the private sector.* In 2005, it was estimated that 67% of the population in Sonora had some type of public medical insurance. Of those with medical insurance, 67% were covered by IMSS, 15% by Popular Security (voluntary insurance offering limited coverage for poor families) and 9% by ISSSTE; the remaining 9% were covered by the Mexi- .na †Among women who had had at least one menstrual period in the last 12 months. ‡Among women who had had at least one sexual partner in the last 12 months. §Among women who had not been pregnant in the previous 12 months. † †Data are missing for two women on mentrual pain and chronic pelvic pain. ‡ ‡Data are missing for six women on menstrual pain and one woman on pain with intercourse. Notes: Unless otherwise noted, figures in parentheses are 95% confidence intervals. na=not applicable. SD=standard deviation.
sexual intercourse or the subsequent 24 hours; and chronic pelvic pain, defined as a constant or intermittent pain below the belly button or in the female organs over a period of six months or longer, excluding pain associated with menstruation, sexual intercourse or pregnancy. 8 The severity of pain was assessed using three categories (very Oxfordshire Women's Health Study questionnaire. 8 Social and demographic variables included age, education and marital status.
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•Pelvic pain and pain severity level. The study describes the 12-month prevalence of three types of pelvic pain: pain in the lower abdomen during menstruation; pain during ucation. Most women (79%) were married or living in a marital union; 9% were divorced, separated or widowed; and 12% were single. Most women had two or more children (83%), 10% had one child and 7% were nulliparous.
Among the 1,007 menstruating women, 40% had had abdominal pain during menstruation during the previous 12 months; 16% and 8%, respectively, reported that the pain was moderate or severe (Table 1 , page 91). During the previous 12 months, 12% of the 1,183 sexually active respondents reported having pain during intercourse or within 24 hours afterwards, with 6% describing their pain as moderate or severe. Among the 1,201 women who had not been pregnant during the previous 12 months, 6% reported having constant or intermittent pelvic pain that had lasted six months or longer, with symptoms described as severe or moderate by 4%. More than 70% of women with menstrual pain reported that the onset of pain occurred before age 25. In contrast, most women with intercourse-related pelvic pain reported that it had begun at age 25 or older (71%). On average, among women with pelvic pain related to menstruation, the average duration slight/slight, moderate and severe). Participants were asked to indicate whether pelvic pain disrupted their daily activities in work, home and social life.
•Reproductive and medical conditions. In this analysis, we consider reproductive and medical variables that have been associated with pelvic pain in previous studies in other populations. 23 Endometriosis is not included in this analysis because few women reported having this condition; it is likely that endometriosis is underreported in our data. 24 Reproductive and medical conditions were evaluated by asking, "Has a doctor told you that you suffer from any of the following illnesses or conditions?" The list of possible medical conditions included chronic urinary tract infections (chronic cystitis and recurrent kidney infections), colitis, uterine fibroids, STIs and pelvic inflammatory disease. In addition, we asked about age at sexual debut; parity; history of cesarean section; and contraception, including the use of IUDs.
•Anthropometrics and body mass index. Body weight in kilograms was assessed by a digital scale, with participants wearing light clothing and no shoes. Height was measured using a dressmaker's measuring tape and recorded to the nearest half centimeter. Body mass index (BMI) was then calculated (kg/m 2 ).
•Health care resource utilization. To assess health care utilization, we asked whether respondents had visited a physician or used pelvic pain-related medications in the last 12 months, whether the woman's condition had been diagnosed and whether she had medical insurance.
Analysis
All analyses were performed using SAS version 8.2. We calculated the proportion (with 95% confidence interval) of women who had suffered from each type of pelvic pain over the last 12 months. Menstrual pain was assessed in the subgroup of women who reported having had at least one menstrual period in the last 12 months (N=1,007), pain with intercourse in the subgroup who reported having had a sexual partner in the last 12 months (N=1,183) and chronic pelvic pain in the subgroup of women who had not been pregnant during the last 12 months (N=1,201). Descriptive statistics were calculated, including frequencies and measures of central tendency and dispersion. Crude and adjusted logistic regression analyses were performed to estimate the odds of having menstrual pain, pain with intercourse and chronic pelvic pain, given demographic, reproductive, anthropometric, lifestyle and medical variables. Odds ratios with 95% confidence intervals were calculated, and all possible interactions were evaluated.
RESULTS
Personal Characteristics and Pain
The mean age of the participants was 38.5 years (standard deviation, 8.4 years). Overall, 33% had completed high school or some college, 40% had completed at least some middle school and 27% had less than a middle school ed- 
Gynecologic Morbidity and the Risk of Pelvic Pain
•Menstrual pain. In adjusted analyses, younger age, sexual debut before age 18, a history of STIs or pelvic inflammatory disease and self-reported colitis independently increased the odds of menstrual pain (odds ratios, 1.5-2.3; Table 3 , page 93). An interaction between uterine fibroids and BMI was observed: Women with fibroids and high BMI (25 kg/m 2 or more) had odds of menstrual pain 4.6 times as high as women without fibroids whose BMI was lower than 25 kg/m 2 .
•Pelvic pain during or after sexual intercourse. Women with an early sexual debut (at 10-14 years) were significantly more likely than those whose sexual debut was at age 18 or older to experience intercourse-related pelvic pain (adjusted odds ratio, 2.6). Self-reported colitis and self-reported chronic urinary tract infections were associated with increased odds of having pain during and after intercourse (1.8 for each). An interaction between age and a history of STIs or pelvic inflammatory disease was also observed: Compared with older women with no history of STIs or pelvic inflammatory disease, women aged 25-34 with a history of STIs or pelvic inflammatory disease had adjusted odds of reporting pain with intercourse 6.4 times as high, while women of the same age who had no history of STIs or pelvic inflammatory disease had adjusted odds of 1.65.
•Chronic pelvic pain. In adjusted analyses, women younger than 35 and those with a history of STIs or pelvic inflammatory disease, shorter height, chronic urinary tract infections or a history of fibroids had higher odds than women without those characteristics of reporting chronic pelvic pain (odds ratios, 1.9-3.1).
•Interference of pain with daily life and women's use of health care resources. Approximately one-fifth to onequarter of women said that menstrual pain and chronic pelvic pain interfered with their occupational and home activities (Table 4 ). In the year before the survey, 40% of women with chronic pelvic pain, 25% of women with pelvic pain related to menstruation and 23% of women with pelvic pain during or after intercourse had talked with a physician about their condition, even though about 70% of women in each group reported having public or private medical insurance. During the previous year, selfmedication or prescription of pain medication was reported by 59% of women with menstrual pain, 47% of those with intercourse-related pain and 64% of those with
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of this condition was 15.8 years (standard deviation, 10.2 years); the average duration in women with pelvic pain related to sexual intercourse was 5.8 years (standard deviation, 6.3 years).
Crude odds ratios for the association of pelvic pain conditions with demographic, reproductive, anthropometric and medical variables are shown in Table 2 (page 92). Being 25-34 at interview, having been younger than 18 at sexual debut, a history of STIs or pelvic inflammatory disease, self-reported uterine fibroids, colitis, chronic urinary tract infections and high BMI (25 kg/m 2 or more) were associated with increased odds of reporting menstrual pain (odds ratios, 1.4-2.3). Being younger than 35 also was as- We have reported elsewhere that pain with intercourse is associated with both childhood sexual abuse and sexual assault. 32 According to other studies, such gynecologic disorders as menstrual pain, excessive menstrual bleeding and sexual dysfunction are associated with a history of sexual assault. 33 Some research results suggest an association between history of childhood sexual abuse and both menstrual pain and chronic pelvic pain. 23, 34 To our knowledge, an association between short stature (150 cm or less) and chronic pelvic pain has not been reported previously. Short stature, which may be the result of genetic or environmental factors, may be correlated with having a narrow pelvis. 35 Adverse perinatal outcomes are more common in women whose pelvis is narrow and in short women, 35,36 but data focusing on the effect of pregnancy and childbirth on pelvic pain disorders are scarce. 37 The long-term impact of obstetric injury associated with short stature on women's gynecologic health deserves further attention.
Menstrual pain is assumed to be normal by many women, who try to diminish its effect in daily life by drinking hot tea, putting a heating pad on the lower abdominal area or taking pain medication. 38 Analogous information is not available on health routines followed by women with intercourse-related pain and chronic pelvic pain. Given that talking about sexuality is frowned on in Latin American culture, Mexican women probably avoid discussing sexual health problems with physicians. Sexuality is a private issue; thus, women are highly unlikely to disclose any dysfunction related to sexual activity because of a strong sense of shame and embarrassment. 39,40 Cultural norms surrounding sexual practices may negatively affect women's sexual health because they may prevent women from getting sexual health information and inhibit them from communicating about sexual matters with sexual partners 41 and health providers. 40, 42 It is not surprising, therefore, that although intercourse-related pain had affected our respondents for an average of six years, only one out of five women had talked with a physician about this condition in the year before the survey.
Compared with women suffering from menstrual pain and pain with intercourse, a substantially higher proportion of those with chronic pelvic pain reported having talked with a physician, having received a diagnosis and having used pain medication. The chronic nature and severity of this pelvic pathology may explain why women were more likely to seek medical help as well as to report that pain interfered with their work and social activities. Similar findings have been reported previously. 6, 8 Given that a woman may suffer from more than one type of pelvic pain and that these disorders are often difficult to diagnose, Mexican reproductive health programs should address the complexity of the clinical evaluation of symptoms of pelvic pain. Because we know that health care providers generally wait for women to disclose sexual health problems rather than ask about them directly, we chronic pelvic pain.
•Concurrent pelvic pain. In our study population, 36% of women experienced some type of pelvic pain (Table 5) . Several women reported having multiple types of pelvic pain. Thus, we found that 30% of women with menstrual pain reported pain with intercourse or chronic pelvic pain or both, while about 70% of women with either pain with intercourse or chronic pelvic pain reported having other pain pelvic conditions (not shown).
DISCUSSION
This study is one of the first to evaluate the burden of pelvic pain among reproductive-age women in a representative sample in northern Mexico. We found that pelvic pain is a common condition among adult Mexican women, with 40% reporting menstrual pain, nearly one in eight reporting pelvic pain during or after intercourse and one in 16 reporting chronic pelvic pain.
The proportion of women in this study who reported menstrual pain in the previous 12 months is comparable to that reported by adult women in both the United States and developing countries. 9, 10 Likewise, the proportion with pain during or within 24 hours after intercourse is similar to the 16% reported by Laumann and colleagues in a population-based national survey in the United States; 4 it is also within the range reported in a systematic review of pelvic pain by WHO. 9 The proportion of women reporting chronic pelvic pain also falls within the range reported in the WHO study (4-43%).
Some risk factors were common to all three categories of pelvic pain, specifically being younger than 35 and having a history of STIs or pelvic inflammatory disease. Genitourinary symptoms were risk factors for both pain related to intercourse and chronic pelvic pain, while early age at sexual debut and colitis were common risk factors for menstrual pain and intercourse-related pain. These findings are consistent with those of other studies, which have documented that women with one type of pelvic pain tend to have another and that these conditions are associated with the presence of bowel disorders, 8 genitourinary symptoms 8 and STIs or pelvic inflammatory disease. 4, 23 Having a history of uterine fibroids appeared as a risk factor for both chronic pelvic pain and menstrual pain. Although studies on high BMI and menstrual pain have produced inconsistent results, 25, 26 our data suggest that high BMI is a risk factor for menstrual pain, primarily among women with a history of uterine fibroids. An endocrine pathway has been documented in previous studies, 27,28 with obesity resulting in hormonal changes that may increase the risk, number and size of fibroids. The presence of fibroids has been related to heavy bleeding and pelvic pressure or pain. 27,28 Although pain with intercourse was also associated with uterine fibroids in other population-based studies, 29 we did not observe an association in our sample.
In this study, early age at sexual debut was a risk factor for both menstrual pain and pain with intercourse. Sexual abuse, which is associated with early age at sexual suggest a more proactive medical practice in the assessment of pelvic pain, particularly in the evaluation of pain with intercourse. Increasing clinical efforts to address pain and morbidity associated with two of the most common reproductive events in women's lives, menstruation and sexual intercourse, are warranted for women in developing countries.
It is clear that the reproductive health agenda in Mexico should expand to include gynecologic morbidities such as pelvic pain. Given the level of coverage of reproductive health programs in northern Mexico, this region would be an appropriate place to begin a pilot program to screen for and treat gynecologic morbidities. Further studies of the potential relationships among obesity, uterine fibroids and menstrual pain are warranted in the Mexican context, given the high prevalence of obesity among women of reproductive age in this country. 43 This cross-sectional study focuses on assessing the 12-month prevalence of three pelvic pain conditions. Future research in Mexico should consider factors associated with incidence, particularly the joint incidence of multiple painrelated gynecologic conditions in women, given the frequency of their co-occurrence. It is of particular importance to identify cases that represent pain with no organic cause. Additional information is also needed in the Mexican context on women's health-seeking behaviors, as information on women's strategies for diminishing the effect of pelvic pain on daily life is lacking. Qualitative studies would allow characterization of the self-care and selfmedication practices women use for these conditions. This study had some limitations. Self-reported conditions were not validated by a clinical exam or a review of medical records. However, we had a high response rate, we used a validated questionnaire and our findings were consistent with expected relationships. This study fills an important gap in our knowledge about gynecologic health status and needs of Mexican women. It is the first to provide population-based data on the frequency of three important pelvic pain conditions and their associated risk factors, highlighting the high proportion of women in Mexico who have not consulted a physician about their conditions. Findings from this study illustrate the importance of addressing women's gynecologic complaints within a larger health context. 
